Osmotica, dimethyl sulfoxide, parahydroxymercuribenzoate, and cyanide change the period of the circadian clock in the pulvini of Phaseolus coccineus L.
Several substances change the period length of the circadian oscillator in the laminar pulvinus of Phaseolus coccineus L. if offered continuously via the transpiration stream to the isolated leaves in continuous light and constant temperature. The osmotica mannitol and PEG 6000 (polyethylene glycol) lengthen the circadian period from 27.9 hr (control) to about 29.5 hr. The dose-response of both substances reveal saturation curves. DMSO (dimethyl sulfoxide) lengthens the circadian period much more strongly than the osmotica. The dose-response curve reflects a curvilinear dependence of the period length from the DMSO concentration. PHMB (p-hydroxymercuribenzoate) and NaCN shorten the circadian period. The dose-response curve for PHMB is a saturation curve; saturation is reached at 80 microM PHMB with a period length of about 25.7 hr. We conclude from these results that the period of the circadian oscillator in the Phaseolus pulvinus is not directly homeostatically regulated but influenced by the intracellular milieu which can be changed by affecting membrane permeability, active transport systems or other regulatory systems within the cells.